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Description 

BACKGROUND OF THE INVENTION 

This invention relates to a transmitter having loop 
circuitry receiving energization from a current loop and 
controlling the loop current to represent a parameter 
sensed by sensor circuitry in the transmitter. 

In transmitter circuits, a galvanic barrier is often de- 
sired between loop circuitry and sensor circuitry in order 
to block flow of undesirable ground currents through 
sensitive transmitter circuits. Magnetic transformers 
and optocouplers have been used to couple signals and 
power between isolated circuits on opposite sides of the 
barrier, while providing DC isolation between them. Typ- 
ically, the loop circuitry couples energization across the 
barrier to energize the sensor circuitry while the sensor 
circuitry returns a sensor signal indicating the sensed 
parameter back across the barrier to the loop circuitry. 
In U.S. Patents 3,764,880 and 4,206,397, for example, 
a single transformer provides galvanic isolation be- 
tween a circuit connected to a loop and sensor circuitry. 
The single transformer couples energization in one di- 
rection and a sensor signal in an opposite direction 
across the barrier. 

U.S. Patent 4,758,836 describes a bi-directional, 
digital data transmission system having a transformer 
coupling signals between an interrogation unit and a 
transponder unit. The system operates in two modes. 
The first mode is broken into two intervals. During the 
first interval, the interrogation unit transmits an interro- 
gation signal to the transponder. During the second in- 
terval, utility data in the transponder is transmitted back 
to the interrogator. In the second mode of operation, pro- 
gram information provided by the interrogator is trans- 
mitted to the transponder. 

Other circuits, such as described in U.S. Patents 
Nos. 4,333,072 and 4,941 ,201 utilize bi-directional data 
communication and energization through electrically in- 
sulating couplers. 

Transmitters can be of a programmable type, pro- 
grammed by a digital signal from a programming device 
connected to the loop. For each installation, there is a 
desire to adjust or program the transmitter to have an 
output range and other characteristics match the instal- 
lation. In some transmitter arrangements, it is desirable 
to have the transmitter's sensor circuitry be programma- 
ble so that that sensing is specifically adapted to the 
range of the input variable of interest in a particular in- 
stallation. However, the digital programming signals 
generated on the loop side of the galvanic barrier must 
be kept isolated from the sensor circuitry which is to be 
programmed on the other side of the barrier. There is 
thus a need to couple digital programming signals 
across the barrier, leading to an apparent need for an- 
other galvanically isolating coupling device to be added 
to the transmitter. Digital sensor circuitry typically would 
also require a timing reference or clock for support of its 



functions, and there is further a desire to have a single 
clock supporting circuitry on both sides of the barrier, 
leading to an apparent need for yet another galvanically 
isolating coupling device such as a transformer or opti- 
5 cal coupler. Each additional coupling device can in- 
crease complexity and power consumption, which can 
be limited when the transmitter is energized by a milli- 
ampere level loop current such as a 4-20 mA loop cur- 
rent. 

10 There is thus a desire to provide a transmitter which 
provides galvanically isolated coupling of energization, 
a signal representative of the sensed parameter, a tim- 
ing reference, and a programming signal across a bar- 
rier, but avoiding the cost, complexity and increased 

15 power consumption of adding multiple isolating coupling 
devices. 

SUMMARY OF THE INVENTION 

20 According to the present invention there is provided 
atransmitter providing a transmitter output representing 
a sensed parametertoa loop which energizes the trans- 
mitter, comprising: 

25 an output circuit receiving the energization from the 
loop and controlling the transmitter output as a func- 
tion of a sensor data input, the output circuit further 
generating an oscillating driver output signal includ- 
ing programming data representing programmable 
30 instructions; 

a sensor circuit generating a clocked sensor data 
output representing the sensed parameter; and 
a single coupling device driven by the oscillating 
driver output signal for energizing the sensor circuit 
35 and for providing a filtered power supply the pro- 
gramming data for programming the sensor circuit 
and a clock reference as a function of the oscillating 
driver output signal to the sensor circuit, and pro- 
viding the sensor data output back to the sensor da- 
40 ta input of the output circuit, the single coupling de- 
vice simultaneously coupling energization, 
the clock reference, and the programming dataf rom 
the output circuit to the sensor circuit and the sensor 
data from the sensor circuit to the output circuit 
45 across an electrically insulating barrier between the 
output circuit and the sensor circuit. 

A transmitter is provided with a single galvanically 
insulating coupling device which isolates loop circuitry 
50 from sensor circuitry. Transmitter circuitry is arranged to 
utilize the single coupling device to isolatingly couple not 
only power and a representation of a sensed parameter, 
but also programming data simultaneously across a gal- 
vanic barrier. 

55 A transmitter sends its output representing a 
sensed parameter to a loop or circuit which energizes 
the transmitter. An output circuit in the transmitter re- 
ceives the energization from the loop and controls the 
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transmitter output as a function of a sensor data input. 
The output circuit further generates an oscillating driver 
output. A sensor circuit generates a sensor data output 
representing the sensed parameter. Isolation means 
driven by the driver output excite the sensor circuit and 
provide a clock reference as a function of the driver out- 
put oscillation to the sensor circuit. The isolation means 
couple the sensor data output backto sensor data input. 
Isolation means include a single coupling device which 
couples energization, clock reference, sensor data and 
programming data across an electrically insulating bar- 
rier between the output circuit and the sensor circuit. 

In a preferred embodiment, the single coupling de- 
vice is a magnetic transformer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a first embodiment of a transmitter ac- 
cording to the invention. 

FIG. 2 shows a second embodiment of a transmitter 
according to the invention. 

FIG. 3 shows a transformer circuit corresponding to 
FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1, a first embodiment of a transmitter accord- 
ing to the invention is shown in block diagram form. In 
FIG. 1 , transmitter 50 is connected to loop 52. Loop 52 
can be a two wire 4-20 mA industrial control loop or a 
"multidrop" loop which supplies current to several trans- 
mitters in parallel. A 4 wire type circuit with 2 wires pro- 
viding energization and two wires providing a 1-5 volt 
output can be used in place of loop 52, as well. Loop 52 
supplies all of the energization to transmitter 50. Trans- 
mitter 50 is also coupled to a programming device 54 
which can be a Rosemount Brand Model 268 providing 
programming via two way HART Brand digital commu- 
nication protocol superimposed on the loop current. 

Loop 52 supplies energization to power supply 56 
which, in turn, energizes circuitry 60 on the left side of 
galvanic barrier 58 shown in dashed line form in FIG. 1 . 
Current control 57 is coupled to the loop 52 to control 
loop current and is coupled to microcomputer 66 to re- 
ceive instructions. Current control 57 comprises a digit- 
al-to-analog current converter circuit. Clock oscillator 62 
generates a timing reference or clock which is provided 
along line 64 to microcomputer 66 and driver circuit 68. 
Programming device 54 communicates with microcom- 
puter 66 along line 70 to provide programming instruc- 
tions which are stored in microcomputer 66. Driver cir- 
cuit 68 generates an oscillatory driver output on line 72 
which has a frequency controlled by clock oscillator 62. 
The output frequency is selected to be high enough so 
that it can be conveniently amplitude modulated with 
lower frequency modulations which carry programming 
data and sensed process parameter data. A drive fre- 



quency over 200 kilohertz is desirable to ensure fast 
enough updating of the transmitter output with process 
parameter information. A frequency range of 200 - 1000 
kilohertz is acceptable for the drive frequency with a 

5 range of 200 - 500 kilohertz being preferred. Driver out- 
put on line 72 is coupled to excite primary winding 74 of 
transformer 76. Microcomputer 66 couples a communi- 
cation output on line 78 to control switch 80. Control 
switch 80 modulates the excitation current of transform- 

10 er primary 74 with a communication signal representing 
programming instructions to be received by sensor cir- 
cuit 82. The modulation is preferably amplitude modu- 
lation at a frequency lower than the excitation frequency. 
Transformer 76 comprises primary winding 74 

15 which is electrically insulated from secondary winding 
75. Transformer 76 couples the modulated excitation to 
secondary 75. Secondary 75 is connected to diode 84 
which rectifies the transformed isolated excitation and 
provides the excitation to filter 86. Filter 86 filters the 

20 excitation to extract the modulation provided by switch 
80. The modulation is coupled along line 88 to wave- 
shaping circuit 90 which provides further signal condi- 
tioning as needed. The output of waveshaper 90 pro- 
vides the modulation which represents programming in- 

25 structions to the sensor circuit 82. The sensor circuit 82 
stores the programming instructions for programming 
the operation of the sensor circuit to adapt its charac- 
teristics to a particular measurement application. Char- 
acteristics such as span, zero, sampling rate ; damping, 

30 calibration constants, and compensation for extraneous 
variables can be programmed in the sensor circuit 82 
as desired. In the case of transmitters which are adapted 
in the field to a selected sensor, the programming can 
also adapt tne sensor circuit to a selected sensor. For 

35 example, a temperature transmitter can be programmed 
to adapt it to different types of thermocouples or resist- 
ance temperature detectors (RTD's). 

Line 88 also couples excitation to a power supply 
filter 92 which provides a filtered power supply potential 

40 along line 94 to sensor circuit 82. Secondary winding 75 
is coupled along line 96 to pulse shaper 98 which, in 
turn, provides shaped excitation to sensor circuit 82 as 
a clock or frequency reference. Sensor circuit 82 senses 
a process parameter 100 which can be temperature, 

45 pressure, flow, and the like. Sensor circuit 82 generates 
a serial digital output representing the process variable 
conditioned by the programming data stored in it along 
line 102 to control a switch 104 which modulates the 
power provided by the secondary winding 75 to circuitry 

50 106 on the right side of the barrier 58. Sense winding 
1 08 of transformer 76 senses the modulation of the pow- 
er and provides the modulation to microcomputer 66 via 
waveshaper 1 1 0 to provide microcomputer 66 with a sig- 
nal representative of the sensed parameter adjusted for 

55 the programmed data stored in circuit 82. It is not es- 
sential that transformer 76 have three windings. Trans- 
former 76 could also be configured with only two winding 
74, 75, in which case waveshaper 1 1 0 would simply re- 
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ceive its input from winding 74. 

The transformer 76 in FIG. 1 thus is a single isola- 
tion device which provides electrically insulated cou- 
pling of power, a clock frequency reference, a signal rep- 
resentative of the sensed parameter, and programming 
instructions, as well. The single transformer 76 of FIG. 
1 thus provides galvanic isolation between loop circuitry 
such as output circuit 60 and sensor circuitry 106. The 
single transformer 76 not only couples energization and 
a signal representative of the sensed parameter, but al- 
so couples a clock reference and programming signals 
across the barrier to maintain electrical isolation without 
providing additional transformers or other isolation de- 
vices in the transmitter. 

In FIG. 2, a transmitter 1 50 is coupled to a two wire 
4-20 milliampere loop 1 52 comprising a loop power sup- 
ply 154 having a limited voltage and a readout device 
156. As explained above in connection with FIG. 1, a 
programming device 158 is connected tothe loop to pro- 
vide programming tothe transmitter. The programming 
device blocks lower frequency 4-20 mA loop current so 
that it does not interfere with loop operation. 

The loop circuit is grounded to a ground system 1 60 
at location 1 62. There are other electrical devices which 
are grounded to ground system 160 which inject noise 
currents i N into the ground system at points 164. A sen- 
sor or sensors 166 are also coupled to ground system 
160 at point 168. Because of the noise currents flowing 
in ground system 160, there is a noise potential differ- 
ence E N between points 1 62 and 1 68. If transmitter 1 50 
included a completed electric circuit between the loop 
152 and the sensors 166, noise ground currents would 
flowthrough transmitter 150 and loop 152, disturbing the 
measurement at readout 156. To avoid this problem, 
transmitter 150 is provided with a galvanic barrier 170 
between circuitry connected to the loop 152 and the sen- 
sors 166. The galvanic barrier is an electrical open cir- 
cuit which blocks electrical noise current flow, but still 
allows energy and information bearing signals to pass 
across the barrier using nonelectric transfer means such 
as the magnetic field of a transformer. Each electrical 
component which has connections on opposite sides of 
barrier 170 must be an isolating component. Typically, 
isolation voltages on the order of 1,000 volts or more 
are desired. While this explanation of barriers, ground- 
ing and ground systems has been explained in connec- 
tion with FIG. 2, it applies generally to FIG. 1 , as well. 

In transmitter 1 50, current control circuit 1 72 is con- 
nected to loop 152 at terminals 174. Current control cir- 
cuit 172 is energized by current from loop 152 and pro- 
vides energization along line 1 76 to other circuits on the 
left side of barrier 1 70. Current control 1 72 controls loop 
current as a function of a DAC output received on line 
178 from DAC 180. Current control circuit 172 passes 
serial digital communication signals back and forth 
along line 182 between programming device 158 and 
MODEM 184. The digital communication signals include 
programming instructions and constants, for storage in 



circuitry on the right side of barrier 170. DAC 180 and 
MODEM 184 communicate along bus 186 with micro- 
computer 188. Microcomputer 188 provides a digital 
word representative of a parameter or parameters 
s sensed by sensors 166 to both DAC 180 and MODEM 
1 84. Microcomputer 1 88 stores programming constants 
provided by MODEM 184. Clock oscillator 190, which 
can be a crystal controlled oscillator, provides frequency 
or clock references to modem 184, microcomputer 188 
and driver 192. Regulator 194 is energized by current 
control circuit 172 and provides a regulated supply po- 
tential along line 1 96 to driver 1 92. 

Driver 1 92 drives an input of isolation device 1 98 
along line 200 with an energy delivering waveform hav- 
ing a frequency controlled by clock oscillator 190. The 
driver 192 modulates the waveform with data received 
on line 202 from microcomputer 188. The modulation 
represents programming constants for circuitry on the 
right side of barrier 1 70. Isolation device 1 98 electrically 
isolates lines 200 ; 204 from lines 206, 208, 209 while 
providing coupling across the barrier of energy and mul- 
tiple signals using nonelectric coupling such as a mag- 
netic field or light. 

The isolation device 198 provides isolated ener- 
gization on line 208 which is coupled to regulator rectifier 
210. Regulator-rectifier 210 provides energization po- 
tentials to circuitry on the right side of barrier 170 and 
may also provide energization to one or more sensors 
1 66. The isolation device 1 98 provides an output on line 
206 which is a clock reference for analog to digital con- 
verter (ADC) 212. The output on line 206 is also coupled 
to filter 21 4 which extracts modulation data and provides 
it along line 216 to program characteristics of ADC 212. 
ADC 212 samples the output of one or more sensors 
166 and couples a digital signal representative of the 
sensed parameters adjusted by the programming along 
line 218 to driver 220. Driver 220 modulates power 
drawn by isolation device 198 from driver 192 on the 
other side of the barrier. The modulation is preferably in 
the form of a serial digital signal. The isolation device 
1 98 provides this modulation along line 204 to filter 222. 
Filter 222 coupled the data contained in the power mod- 
ulation to microcomputer 188 where it is stored as an 
updated representation of the sensed parameter or pa- 
rameters. 

In FIG. 3, a circuit is shown which can be used in a 
transmitter such as the transmitter shown in FIG. 2 to 
couple power and multiple signals across a galvanic 
barrier using a single isolating device, transformer 250. 
Transformer 250 includes a primary winding 252 elec- 
trically insulated from secondary winding 254 to form a 
galvanic barrier represented by dashed line 256. Drive 
transistor 258 is coupled in series with primary winding 
252 and resistor 260 across a 1 0 volt power supply. Os- 
cillating, and preferably sinusoidal current supplied by 
this arrangement excites the transformer so that it can 
deliver isolated power at its secondary winding 254. The 
level of drive is amplitude modulated by a field effect 
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transistor 262 which has its output coupled in parallel 
with resistor 260 to vary current level in primary 252. 

Secondary winding 254 energizes a regulator cir- 
cuit comprising rectifier diode 264, filter capacitor 266, 
resistors 268, 274, zener diode 270, and capacitor 272. 
The regulator provides a supply potential or power to 
circuitry on the right side of barrier 256 which corre- 
sponds to barrier 170 of FIG. 2. Secondary 254 is cou- 
pled through resistor 276 and capacitor 278 to provide 
a clock reference at the drive frequency of driver 258. 
Filter 280 is coupled to secondary 254 through rectifier 
diode 264 and comprises resistors 282 and capacitors 
286, 288. Filter 280 provides data at its output which 
represents the modulation provided by transistor 262. 
This modulation represents programming constants. A 
signal representative of sensed parameters is present- 
ed in serial digital form on line 290 to FET 292 which is 
connected in parallel across capacitor 294. Capacitcr 
294 is connected in series with secondary winding 254. 
The arrangement modulates the power drawn from driv- 
er 258 with the data representative of sensed parame- 
ters. This modulation appears on line 296 which carries 
the data to a microcomputer such as microcomputer 1 88 
of FIG. 2. 

Although the present invention has been described 
with reference to preferred embodiments, workers 
skilled in the art will recognize that changes may be 
made in form and detail without departing from the 
scope of the invention as defined by the appended 
claims. 



Claims 

1 . A transmitter (50, 1 50) providing a transmitter output 
representing a sensed parameter to a loop (52, 1 52) 
which energizes the transmitter (50,150), compris- 
ing: 

an output circuit (60, 1 88, 1 90, 1 94) receiving the 
energization from the loop (52,152) and con- 
trolling the transmitter output as a function of a 
sensor data input, the output circuit 
(60,188,190,194) further generating an oscil- 
lating driver output signal including program- 
ming data representing programmable instruc- 
tions; 

a sensor circuit (82,220) generating a clocked 
sensor data output representing the sensed pa- 
rameter; and 

a single coupling device (76, 1 98,250) driven by 
the oscillating driver output signal for energiz- 
ing the sensor circuit (82,220) and for providing 
a filtered power supply, the programming data 
for programming the sensor circuit (82, 220) 
and a clock reference as a function of the os- 
cillating driver output signal to the sensor circuit 
(82,220), and providing the sensor data output 



back to the sensor data input of the output cir- 
cuit (60,188,190,194), the single coupling de- 
vice (76,198,250) simultaneously coupling en- 
ergization, the clock reference, and the pro- 

s gramming data from the output circuit 

(60, 1 88, 1 90, 1 94) to the sensor circuit (82,220) 
and the sensor data from the sensor circuit to 
the output circuit (60,188,190,194) across an 
electrically insulating barrier between the out- 

10 put circuit (60, 1 88, 1 90, 1 94) and the sensor cir- 

cuit (82,220). 

2. The transmitter (50) of claim 1 wherein the sensor 
circuit (82) comprises: 

15 a clock recovery circuit (98) for recovering a 

reference clock signal from the oscillating driver 
output signal, the reference clock signal having a 
period based on the period of oscillation of the os- 
cillating driver output signal. 

20 

3. The transmitter (50,150) of claim 2 wherein the sen- 
sor circuit (82,220) comprises: 

an instruction recovery circuit (86,90,214) for 
recovering the program instructions from the pro- 
25 gramming data. 

4. The transmitter (50, 1 50) of claim 3 wherein the out- 
put circuit (60,188,190,194) comprises: 

a data recovery circuit (110,222) for recover- 
so ing data representative of the sensed parameter 
from the parameter signal. 

5. The transmitter (50, 1 50) of claim 4 wherein the sin- 
gle coupling device means (76,250) comprises: 

35 an isolation transformer having a primary 

winding (74,252) coupled to the output circuit 
(60,188,190,194) and a secondary winding 
(75,254) coupled to the sensor circuit (82,220). 

40 6. The transmitter (50,150) of claim 5 wherein the out- 
put circuit (60, 1 88, 1 90, 1 94) generates the oscillat- 
ing driver output signal as an oscillating current 
through the primary winding (74,252). 

45 7. The transmitter (50,150) of claim 6 wherein the out- 
put circuit (60, 1 88, 1 90, 1 94 further comprises) : 

a programming data generator (66,188), for 
generating the programming data by amplitude 
modulating the oscillating current through the pri- 

50 mary winding (74,252). 

8. The transmitter (50, 1 50) of claim 7 wherein the sec- 
ondary winding (75,254) provides a secondary am- 
plitude modulated oscillating current signal to the 
55 sensor circuit (82,220) based on the amplitude 
modulated oscillating current through the primary 
winding (74,252), the secondary oscillating current 
signal having substantially the same period of os- 
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cillation as the oscillating current through the prima- 
ry winding (74,252). 

9. The transmitter (50) of claim 8 wherein the clock re- 
covery circuit (98) is coupled to the secondary wind- 
ing (75) and recovers the reference clocksignal cor- 
responding to the period of the secondary oscillat- 
ing current signal. 

10. The transmitter (50) of claim 9 wherein the instruc- 
tion recovery circuit (86,90) is coupled to the sec- 
ondary winding (75) and recovers the program in- 
structions from the programming data based on the 
amplitude modulation of the oscillating current 
through the primary winding (74). 

11. The transmitter (50) of claim 5 wherein the sensor 
circuit (82, 220) comprises: 

a parameter signal generator circuit, coupled 
to the secondary winding (75,254), for generating 
the parameter signal by modulating the voltage 
across the secondary winding (75,254) based on 
the sensed parameter. 

12. The transmitter (50,150) of claim 11 wherein the da- 
ta recovery circuit (110,222) recovers data repre- 
sentative of the sensed parameter from the param- 
eter signal based on the modulation of the voltage 
across the secondary winding (75 ; 254). 



Patentanspruche 

1. Ein MeBwertgeber (50, 150), der ein MeBwertge- 
ber-Ausgangssignal, das einen erfaBten Parameter 
wiedergibt, einer Schleife (52, 152) zufuhrt, die den 
MeBwertgeber (50, 150) erregt, der folgendes auf- 
weist: 

einen Ausgangsschaltkreis (60 : 188, 190, 194), 
der die Erregung von der Schleife (52, 152)auf- 
nimmt unddas MeBwertgeber-Ausgangssignal 
als eine Funktion eines Sensordaten-Ein- 
gangssignals steuert, wobei der Ausgangs- 
schaltkreis (60, 188, 190, 194) weiterhineinos- 
zillierendes Treiber-Ausgangssignal erzeugt, 
das Programmierdaten enthalt die program- 
mierbare Befehle wiedergeben; 

ein Sensor-Schaltkreis (82, 220), der ein getak- 
tetes Sensordaten-Ausgangssignal erzeugt, 
das den erfaBten Parameter wiedergibt; und 

ein einziges Schaltgerat (76, 198, 250), das 
durch das oszillierende Treiber-Ausgangssi- 
gnal angetrieben wird, um den Sensor-Schalt- 
kreis (82, 220) zu erregen und dem Sensor- 
Schaltkreis (82, 220) eine gefilterte Stromver- 



sorgung, die Programmierdaten zum Program- 
mieren des Sensor-Schaltkreises (82, 220) und 
ein Takt-Bezugssignal als eine Funktion des 
oszillierenden Treiber-Ausgangssignals zuzu- 
s fuhren, und das das Sensordaten-Ausgangssi- 

gnal zuruck zum Sensordaten-Eingang des 
Ausgangs-Schaltkreises (60, 188, 190, 194) 
fuhrt, wobei das einzige Schaltgerat (76, 198, 
250) gleichzeitig die Erregung ; das Takt-Be- 
10 zugssignal und die Programmierdaten vom 

Ausgangs-Schaltkreis (60, 188, 190, 194) zum 
Sensor-Schaltkreis (82, 220) und die Sensor- 
daten vom Sensor-Schaltkreis zum Ausgangs- 
Schaltkreis (60, 188, 190, 194) uber eine elek- 
15 trisch isolierende Schranke zwischen dem Aus- 

gangs-Schaltkreis ((60, 188, 190, 194) und 
dem Sensor-Schaltkreis ((82, 220) leitet. 

2. MeBwertgeber (50) nach Anspruch 1, dadurch ge- 
20 kennzeichnet, daB der Sensor-Schaltkreis (82) fol- 
gendes aufweist: 

einen Takt-Wiederherstellungs-Schaltkreis (98) zur 
Wiederherstellung eines Bezugs-Taktsignals aus 
dem oszillierenden Treiber-Ausgangssignal, wobei 
25 das Bezugs-Taktsignal eine Periode aufweist, die 
auf der Schwingungsperiode des oszillierenden 
Treiber-Ausgangssignal basiert. 

3. MeBwertgeber (50, 1 50) nach Anspruch 2, dadurch 
30 gekennzeichnet, daB der Sensor-Schaltkreis (82, 

220) folgendes aufweist: 

einen Befehls-Wiederherstellungs-Schaltkreis (86, 
90, 214) zur Wiederherstellung der Programmbe- 
fehle aus den Programmierdaten. 

35 

4. MeBwertgeber (50, 1 50) nach Anspruch 3, dadurch 
gekennzeichnet, daB der Ausgangs-Schaltkreis 
(60, 188, 190, 194) folgendes aufweist: 

einen Daten-Wiederherstellungs-Schaltkreis (110, 
40 222) zur Wiederherstellung von den erfaBten Para- 
meter wiedergebenden Daten aus dem Parameter- 
signal. 

5. MeBwertgeber (50, 1 50) nach Anspruch 4, dadurch 
45 gekennzeichnet, daB die einzige Schaltgeratvor- 

richtung (76, 250) folgendes aufweist: 
einen Isoliertransformator, der eine Primarwicklung 
(74, 252), die mit dem Ausgangs-Schaltkreis (60, 
188. 190, 194) verbunden ist, und eine Sekundar- 
50 wicklung (75, 254) aufweist, die mit dem Sensor- 
Schaltkreis (82, 220) verbunden ist. 

6. MeBwertgeber (50, 1 50) nach Anspruch 5, dadurch 
gekennzeichnet, daB der Ausgangs-Schaltkreis 

55 (60, 188, 190, 194) das oszillierende Treiber-Aus- 
gangssignal als einen oszillierenden Strom durch 
die Primarwicklung (74, 252) erzeugt. 
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7. MeBwertgeber (50, 1 50) nach Anspruch 6, dadurch 
gekennzeichnet, daB der Ausgangs-Schaltkreis 
(60, 188, 190, 194) weiterhin folgendes aufweist: 
eine Programmierdaten-Erzeugungsvorrichtung 
(66, 188) zur Erzeugung der Programmierdaten 
durch Amplitudenmodulation des oszillierenden 
Stroms durch die Primarwicklung (74, 252). 

8. MeBwertgeber (50, 1 50) nach Anspruch 7, dadurch 
gekennzeichnet, daB die Sekundarwicklung (75, 
254) dem Sensor-Schaltkreis (82, 220) basierend 
auf dem amplitudenmodulierten oszillierenden 
Strom durch die Primarwicklung (74, 252) ein se- 
kundares amplitudenmoduliertes oszillierendes 
Stromsignal zufuhrt, wobei das sekundare oszillie- 
rende Stromsignal im wesentlichen dieselbe 
Schwingungsperiode wie der oszillierende Strom 
durch die Primarwicklung (74, 252) aufweist. 

9. MeBwertgeber (50) nach Anspruch 8, dadurch ge- 
kennzeichnet, daB der Takt-Wiederherstellungs- 
Schaltkreis (98) mit der Sekundarwicklung (75) ver- 
bunden ist und das Bezugs-Taktsignal entspre- 
chend der Periode des sekundaren oszillierenden 
Stromsignals wiederherstellt. 

10. MeBwertgeber (50) nach Anspruch 9, dadurch ge- 
kennzeichnet, daB der Befehls-Wiederherstel- 
lungs-Schaltkreis (86, 90) mit der Sekundarwick- 
lung (75) verbunden ist und basierend auf der Am- 
plitudenmodulation des oszillierenden Stroms 
durch die Primarwicklung (74) die Programmbefeh- 
le aus den Programmierdaten wiederherstellt. 

11. MeBwertgeber (50) nach Anspruch 5, dadurch ge- 
kennzeichnet, daB der Sensor-Schaltkreis (82, 
220) folgendes aufweist: 

einen Parametersignal-Erzeugungsschaltkreis, der 
mit der Sekundarwicklung (75, 254) zur Erzeugung 
des Parametersignals durch Modulieren der Span- 
nung uber die Sekundarwicklung (75, 254) basie- 
rend auf dem erfaBten Parameter verbunden ist. 

12. MeBwertgeber (50, 150) nach Anspruch 11, da- 
durch gekennzeichnet, daB der Daten-Wiederher- 
stellungs-Schaltkreis (11 0 : 222) Daten, die den er- 
faBten Parameter wiedergeben, aus dem Parame- 
tersignal basierend auf der Modulation der Span- 
nung uber die Sekundarwicklung (75, 254) wieder- 
herstellt. 



Revendications 

1. Transmetteur (50, 1 50) fournissant un signal de sor- 
tie de transmetteur, representant un parametre de- 
tects, a une boucle (52, 152) excitant le transmet- 
teur (50, 150), transmetteur qui comprend : 



un circuit de sortie (60, 1 88, 1 90, 1 94) recevant 
I'excitation de la boucle (52, 152) et regulant le 
signal de sortie de transmetteur en fonction 
d'une entree de donnees de capteur, le circuit 

s de sortie (60, 188, 190, 194) produisant en 

outre un signal de sortie oscillant de I'etage 
d'attaque, qui comprend des donnees de pro- 
grammation representant des instructions 
programmables ; 

10 un circuit de capteur (82, 220) produisant un 

signal de sortie de donnees de capteur syn- 
chronise, representant le parametre detecte ; 
et 

un dispositif de couplage simple (76, 1 98, 250) 

15 commande par le signal de sortie oscillant de 

I'etage d'attaque, pour exciter le circuit de cap- 
teur (82, 220) et pour fournir une alimentation 
electrique filtree, les donnees de programma- 
tion permettant de programmer le circuit de 

20 capteur (82, 220) et un signal d'horloge de re- 

ference en fonction du signal de sortie oscillant 
de I'etage d'attaque allant vers le circuit de cap- 
teur (82, 220), et de renvoyer le signal de sortie 
des donnees de capteur a I'entree de donnees 

25 de capteur du circuit de sortie (60, 188, 190, 

1 94), le dispositif de couplage simple (76, 1 98, 
250) couplant simultanement I'excitation, le si- 
gnal d'horloge de reference, et les donnees de 
programmation provenant du circuit de sortie 

30 (60, 188, 190, 194) au circuit de capteur (82, 

220), et les donnees de capteur provenant du 
circuit de capteur au circuit de sortie (60, 188, 
190, 194), a travers une barriere d'isolation 
electrique disposee entre le circuit de sortie 

35 (60, 1 88, 1 90, 1 94) et le circuit de capteur (82, 

220). 

2. Transmetteur (50) selon la revendication 1 , dans le- 
quel le circuit de capteur (82) comprend : 

40 un circuit de recuperation de signal d'horloge 

(98) pour recuperer un signal d'horloge de referen- 
ce a partir du signal de sortie oscillant de I'etage 
d'attaque, le signal d'horloge de reference ayant 
une periode qui depend de la periode d'oscillation 

45 du signal de sortie oscillant de I'etage d'attaque. 

3. Transmetteur (50, 150) selon la revendication 2, 
dans lequel le circuit de capteur (82, 220) 
comprend : 

50 un circuit de recuperation d'instructions (86, 

90, 214) pour recuperer les instructions de pro- 
gramme a partir des donnees de programmation. 

4. Transmetteur (50, 150) selon la revendication 3, 
55 dans lequel le circuit de sortie (60, 188, 190, 194) 

comprend : 

un circuit de recuperation de donnees (110, 
222) pour recuperer des donnees representative du 
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parametre detecte, a partir du signal de parametre. bornes de renroulement secondaire (75, 254). 



5. Transmetteur (50, 150) selon la revendication 4, 
dans lequel les moyens formant dispositif de cou- 
plage simple (76, 250) comprennent : s 

un transformateur d'isolement ayant un en- 
roulement primaire (74, 252) couple au circuit de 
sortie (60, 1 88, 1 90, 1 94) et un enroulement secon- 
daire (75, 254) couple au circuit de capteur (82, 
220). 10 

6. Transmetteur (50, 150) selon la revendication 5, 
dans lequel le circuit de sortie (60, 188, 190, 194) 
produit le signal de sortie oscillant de I'etage d'atta- 
que sous forme d'un courant oscillant qui traverse 15 
I'enroulement primaire (74, 252). 

7. Transmetteur (50, 150) selon la revendication 6, 
dans lequel le circuit de sortie (60, 188, 190, 194) 
comprend en outre : 20 

un generateurde donnees de programmation 
(66, 188) pour produire les donnees de program- 
mation par modulation d'amplitude du courant os- 
cillant qui traverse I'enroulement primaire (74, 
252) . 25 

8. Transmetteur (50, 150) selon la revendication 7, 
dans lequel I'enroulement secondaire (75, 254) 
tournit au circuit de capteur (82, 220) un signal de 
courant oscillant secondaire module en amplitude, 30 
en fonction du courant oscillant module en amplitu- 
de qui traverse I'enroulement primaire (74, 252), le 
signal de courant oscillant secondaire ayant essen- 
tiellement la meme periode d'oscillation que le cou- 
rant oscillant qui traverse I'enroulement primaire 35 
(74, 252) . 

9. Transmetteur (50) selon la revendication 8, dans le- 
quel le circuit de recuperation de signal d'horloge 
(98) est couple a I'enroulement secondaire (75) et 40 
recupere le signal d'horloge de reference corres- 
pondant a la periode du signal de courant oscillant 
secondaire. 

10. Transmetteur (50) selon la revendication 9, dans le- 45 
quel le circuit de recuperation d' instructions (86, 90) 

est couple a I'enroulement secondaire (75) et recu- 
pere les instructions de programme a partir des 
donnees de programmation, sur la base de la mo- 
dulation en amplitude du courant oscillant qui tra- so 
verse I'enroulement primaire (74). 

11. Transmetteur (50) selon la revendication 5, dans le- 
quel le circuit de capteur (82, 220) comprend : 

un circuit generateur de signal de parametre, 55 
couple a I'enroulement secondaire (75, 254), pour 
produire le signal de parametre, en fonction du pa- 
rametre detecte, par modulation de la tension aux 



12. Transmetteur (50, 150) selon la revendication 11, 
dans lequel le circuit de recuperation de donnees 
(110, 222) recupere des donnees representatives 
du parametre detecte a partir du signal de parame- 
tre, sur la base de la modulation de la tension aux 
bornes de I'enroulement secondaire (75, 254). 
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